Hydrocortisone-stimulated synthesis of histidine decarboxylase (EC 4.1.1.22) was studied in rat stomach. Single or daily administration of hydrocortisone increased the histidine decarboxylase activity but not the histamine content in the fundic glands of stomachs from fed and fasted rats with or without adrenalectomy, and also in those from adrenalectomized fasted rats with concomitant treatment with pirenzepine, an inhibitor of gastrin secretion. The increase in histidine decarboxylase activity was maximal at 2 h after the administration of hydrocortisone, and the activity had returned almost to the pretreatment level by 4h after the administration. Furthermore, the increase was not augmented by daily administration of hydrocortisone for 3 d. Cycloheximide prevented the increase in gastric histidine decarboxylase due to hydrocortisone. Rat fundic gland tissue was found to possess binding sites for [3H]glucocorticoids in the cytosol. These results suggest that hydrocortisone stimulates the de novo synthesis of histidine decarboxylase in the fundic gland of rat stomach, though the response is not mediated by changes in the gastrin level.
Histamine synthesis in the stomach is controlled by various secretogogues, such as gastrin,1) acetylcholine,2) insulin3) and single feeding.1) Gastrin stimulates histamine synthesis by increasing the de novo synthesis of histidine decarbxylase in the stomach,4) while other secretogogues such as acetylcholine, insulin and single feeding are believed to act through the change of gastrin level, thereby increasing histamine synthesis.5) In addition, administration of hydrocortisone to mice6) and rats7,8) is known to stimulate gastric histamine synthesis, while inconsistent results of adrenalectomy in rats have been reported. 7, 8) However, little is known about the involvement of any other secretogogues in the corticoid-stimulated increase of histamine synthesis. Therefore, we have studied the effects of adrenalectomy, feeding and the gastrin level on hydrocortisone-induced histidine decarboxylase activity in rat stomach to gain more insight into the roles of corticoids in gastric histamine metabolism.
Experimental Materials-The chemicals used were obtained from the following sources: hydrocortisone sodium phosphate, L-histidine, histamine, pyridoxal-5' phosphate, o-phthalaldehyde and cycloheximide, from Nakarai Chemical Co. Animals-Male Wistar rats (180-200 g), from the Shizuoka Experimental Animals and Agricultural Cooperative, Hamamatsu, Japan, were used. Bilateral adrenalectomy was carried out under ether anesthesia via the translumbar route. The adrenalectomized rats were maintained on a 0.9% NaCl solution, as a drinking fluid, and a laboratory chow. Six days after the operation, some animals were, if necessary, deprived of food but allowed free 
Discussion
The present results showed that hydrocortisone stimulated tissue-specifically the de novo synthesis of histidine decarboxylase in rat stomach. This observation is basically consistent with those of previously reported studies,6-8) but extended them in the following respects .
Firstly, the effect of hydrocortisone on histidine decarboxylase activity in rat stomach is probably not mediated by changes in the serum gastrin level, because hydrocortisone stimulated histidine decarboxylase activity in the stomachs from fed rats (Table I ) and in those from pirenzepine-treated, fasted rats (Table III) as well. It is known that fasting in rats abolishes most of the effect of the endogenous gastrin on the histidine decarboxylase activity in rat stomach,5) and that pirenzepine inhibits the gastrin secretion in the rat stomach. 15) On the other hand, adrenalectomy was found not to affect the gastric histidine decarboxylase activity or histamine content (Table I) , although it clearly depressed the serum cortisol level to as low as one-tenth of the control value. This means that such a low concentration of serum cortisol, formed probably in extra-adrenal tissues, might be sufficient to maintain the basal level of histidine decarboxylase activity in the stomachs of adrenalectomized, fasted rats. On hydrocortisone treatment, the histamine content in the stomach did not change, while the histidine decarboxylase level apparently increased (Table I) . A similar phenomenon was also reported in the case of gastrin administration to rats.1 ) However, we previously reported that the increase in histidine decarboxylase activity of mastocytoma P-815 cells by glucocorticoids was accompanied with an increment of cellular histamine content12) One possible explanation for the discrepancy between the stomach and mastocytoma P-815 cells is that the newly synthesized gastric histamine was rapidly transported into the blood stream, and then removed by urinary secretion, since the administration of glucocorticoid to rats was shown to stimulate the urinary secretion of histamine. 16) In addition, we showed that the increase in gastric histidine decarboxylase activity caused by hydrocortisone was a result of accelerated synthesis of the enzyme protein, since cycloheximide inhibited the steroid-inducible enzyme activity (Table IV) , similar to the case of gastrin.17) The induction of histidine decarboxylase by glucocorticoids has been demonstrated in histamine-forming neoplastic mast cells.12) The histidine decarboxylase activities in human, canine and pig stomachs are known to be entirely contained in mast cell-like cells.18) However, the enzyme activity in rat stomach was reported to be localized in enterochromaffin-like (ECL) cells.19) This point certainly requires further investigation, using isolated ECL cells stimulated by glucocorticoids in an in vitro incubation system.
Our results indicate that rat fundic glands possess considerable amounts of cytosolic
[3H]dexamethasone-binding sites (Fig. 2b) , which are specific for glucocorticoids. Glucocorticoids are generally known to bind first, with high affinity, to specific cytosolic receptors on the target cells, and then to acceptor sites in the chromatin of the nucleus as a complex with the activated receptors. The resultant increase in ribonucleic acid polymerase activity and in the rate of transcription of a specific gene lead to the enhanced synthesis of a spcific protein. Studies of possible involvement of glucocorticoid receptors in the regulation of histidne decarboxylase activity in rat fundic glands are now required.
